Isolation of Arabidopsis thaliana mutants hypersensitive to gamma radiation.
A screening method for mutants of Arabidopsis thaliana hypersensitive to gamma-radiation has been devised. Plants grown from ethyl methanesulfonate (EMS)-treated seeds were irradiated at the seedling stage, which is highly radiosensitive due to extensive cell division. Severe growth inhibition of mutant plants by a gamma-ray dose which only slightly affects wild-type plants was the selective criterion. Twelve true-breeding hypersensitive lines were isolated from a total of 3394 screened plants. Genetic analysis of five of the lines revealed five new genes, designated RAD1-RAD5. These Arabidopsis RAD mutants are phenotypically similar to mutants in the RAD52 epistasis group of Saccharomyces cerevisiae, which are highly sensitive to ionizing radiation but not hypersensitive to UV light. One possibility is that the Arabidopsis mutants are defective in a nonhomologous or illegitimate recombination mechanism used by plants for repair of chromosome breaks.